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(54) HYDRAULIC CONTROL DEVICE OF BRAKE 

(57)Abstract: 

PURPOSE: To stabilize control characteristics and keep 
safer braking concerning a hydraulic control device of a 
brake to control hydraulic pressure of a rear wheel 
brake, so as to prevent lock of rear wheels earlier than 
that of front wheels at the time of braking for an 
automobile. 

CONSTITUTION: A hydraulic control mechanism 
provided with a plunger 16 in which hydraulic pressure 
works and a diaphragm 24 on which vacuum pressure 
and control pressure act are provided, in a brake 
hydraulic control device 1 which is provided between a 
master cylinder 2 and a wheel braking unit and controls 
hydraulic pressure on rear wheels by sensing 
deceleration of a car. It is so constituted that the control 
pressure to act on the diaphragm 24 is enclosed when it reaches the preset deceleration and 
the hydraulic pressure is controlled in reducing pressure by action of the enclosed control 
pressure. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the brake fluid oppression equipment which is formed between a master cylinder and a 
wheel-brake unit, senses the deceleration of a car, and performs fluid pressure control of a rear wheel 
The fluid pressure controlling mechanism which has the plunger on which fluid pressure acts, and the 
diaphram on which vacuum ** and control pressure act are formed. Brake fluid oppression equipment 
characterized by confining the control pressure which acts on said diaphram when predetermined 
deceleration is reached, and carrying out reduced pressure control of said fluid pressure in an operation 
of this containment **** control pressure. 

[Claim 2] Brake fluid oppression equipment of said claim 1 characterized by having the inertial field 
which closes a free passage hole in order to confine said control pressure, when predetermined 
deceleration is reached. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the brake fluid oppression equipment which controls 
rear wheel brake fluid pressure in order to prevent that a rear wheel locks ahead of a front wheel at the 
time of braking of an automobile. 
[0002] 

[Description of the Prior Art] It senses that the car reached predetermined deceleration like JP,61- 
1 1 824,B as brake fluid oppression equipment of the rear wheel for generally preventing that a rear wheel 
locks ahead of a front wheel at the time of braking of a car, and the method which suppresses the rise of 
rear wheel fluid pressure lower than the rise of front- wheel fluid pressure is used after it. 
[0003] If this method makes the brake fluid pressure from a master cylinder act on a control piston, 
raises the spring load which presses a fluid pressure control plunger and reaches predetermined 
deceleration, an inertial field (shot) will close the liquid flow channel to a control piston, and it will stop 
the rise of said spring load. The Ath page to which the fluid pressure from a master cylinder acts on a 
control plunger, There is the Bth page on which the rear wheel fluid pressure of an area smaller than it 
acts, and the master cylinder and rear wheel side is open for free passage at the beginning. Since the 
thrust which the same ** acts on A and B both sides, and is produced from the area difference of A and 
B both sides in a plunger has opposed said spring load Before said ball closes a liquid flow channel, a 
plunger does not move by the rise of the spring load accompanying the rise of master cylinder pressure, 
but the master cylinder and rear wheel side is open for free passage as mentioned above. 
[0004] However, since a liquid flow channel will close and the rise of a spring load will stop if 
predetermined deceleration is reached as mentioned above, a plunger moves against a spring load by the 
fluid pressure rise by the side of a subsequent master cylinder, the free passage by the side of a master 
cylinder and a rear wheel is intercepted by lock out of a poppet valve, and the rise of master cylinder 
fluid pressure and the rise of rear wheel side fluid pressure become the relation of the surface ratio of A 
and B both sides henceforth. 

[0005] That is, the fluid pressure which acts on a rear wheel is controlled by slight lowness to the master 
cylinder fluid pressure which acts on a front wheel, it is prevented that a rear wheel locks at an early 
stage from a front wheel, and it can prevent a sideslip of the car by the rear wheel early lock. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the ball which senses car deceleration and 
closes a liquid flow channel in such conventional brake fluid oppression equipment was in brake fluid, 
there was a problem said that actuation, such as doing the effect from which the working speed of a ball 
differed by change of the brake fluid viscosity by temperature, and the liquid flow force differed in 
actuation of a ball to the lenience and severity of the treading-in rate of a brake pedal, tended to become 
unstable. 

[0007] This invention is made in view of such a conventional trouble, attains stabilization of the control 
characteristic, and aims at securing safer braking. 
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[0008] 

[Means for Solving the Problem] In the brake fluid oppression equipment which this invention is 
prepared between a master cylinder and a wheel-brake unit, senses the deceleration of a car, and 
performs fluid pressure control of a rear wheel in order to attain said purpose The fluid pressure 
controlling mechanism which has the plunger on which fluid pressure acts, and the diaphram on which 
vacuum ** and control pressure act are formed. When predetermined deceleration is reached, the control 
pressure which acts on said diaphram is confined, and it is made to carry out reduced pressure control of 
said fluid pressure in an operation of this containment **** control pressure. 

[0009] Moreover, this invention is equipped with the inertial field which closes a free passage hole in 

order to confine said control pressure, when predetermined deceleration is reached. 

[0010] 

[Function] When predetermined deceleration is reached, the control pressure to which an inertial field 
closes a free passage hole, and acts on diaphram is confined, and the confined control pressure is made 
to act on the fluid pressure controlling mechanism which has a plunger in this invention. This sets up the 
split point. If the fluid pressure from a master cylinder exceeds the split point, according to the 
increment in fluid pressure, a fluid pressure controlling mechanism will decompress the fluid pressure 
supplied to a rear wheel wheel-brake unit at a predetermined reducing ratio, and will prevent the rear 
wheel lock in front of a control halt. 

[001 1] Thus, since a free passage hole is closed by the inertial field and it was made to make control 
pressure act on a fluid pressure controlling mechanism, with surrounding temperature, the fault that the 
control characteristic is influenced can be canceled and the control characteristic can be stabilized. 
Consequently, safer braking is securable. 
[0012] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 - 
drawing 4 are drawings showing one example of this invention. In addition, this example is suitable for 
the brake system which has a common vacuum type booster. In drawing 1 , the brake fluid oppression 
equipment 1 concerning an example is formed between a master cylinder 2 and a wheel-brake unit, like 
illustration, to the car, inclines and is installed (the before [ a car ] side is going up). 
[0013] If an operator operates a brake pedal 3, vacuum differential pressure acts on the diaphram 5 of a 
vacuum booster (booster) 4, it will double the power and a master cylinder 2 will be pressed. The 
interior of a vacuum booster 4 is formed by a pressurized room 6 and the negative pressure room 7 with 
diaphram 5, and the return spring 8 to which the return of the diaphram 5 is carried out is infixed into 
the negative pressure room 7. 9 is a bulb for operating by actuation of a brake pedal 3 and introducing 
atmospheric air into a pressurized room 6. 

[0014] The negative pressure room 7 is connected to the source of a vacuum through the negative 
pressure way 10, and the check valve 1 1 is infixed in the middle of the negative.pressure way 10. 
Moreover, the vacuum pipe 12 is connected to the negative pressure room 7 and the source of a vacuum 
through the negative pressure way 10. Through the fluid pressure pipe 13, it connects with brake fluid 
oppression equipment 1, and a master cylinder 2 is supplied to liquid inlet-port 14A which formed fluid 
pressure (brake fluid pressure) in the bulb housing 14 of brake fluid oppression equipment 1 . 
[0015] The bulb hole 15 which is open for free passage to liquid inlet-port 14A is formed in the bulb 
housing 14, and the plunger 16 is contained free [ sliding ] in the bulb hole 15. The poppet valve 17 was 
built into the internal passage of a plunger 16, and the valve seat 18 is fixed to the plunger 16 of the 
outlet side of internal passage. The fluid pressure controlling mechanism for carrying out reduced 
pressure control of the fluid pressure supplied to a rear wheel wheel-brake unit by these is constituted. 
[0016] Fluid pressure is supplied to the internal passage of a plunger 16 through the fluid pressure pipe 
13 from a master cylinder 2, and it is led to a rear wheel wheel-brake unit from the liquid outlet 19 
through internal passage. That is, like illustration, although the poppet valve 17 is pressed with the valve 
spring 20, since the plunger 16 is forced on the pars basilaris ossis occipitalis of the bulb hole 15 by the 
force stronger than the push force at the beginning, the poppet valve 17 is opening. 
[0017] Covering 22 is formed in the opening 21 of the bulb housing 13, and, as for the interior of 
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covering 22, the negative pressure room 25 and the control pressure chamber 26 are formed [ covering / 
22 ] on the bulb housing 13 in the edge with the diaphram 24 fixed with the bolt 23 in piles, 
respectively. The negative pressure room 25 is open for free passage through the negative pressure 
opening 29, a vacuum pipe 12, and the negative pressure way 10 in the negative pressure room 7 and the 
source of a vacuum of a vacuum booster 4. 

[0018] To diaphram 24, the boss section 30 fixed through plates 27 and 28, and the boss section 30 is in 
contact with the plunger 16. The valve-opening spring 31 is formed in the control pressure chamber 26. 
The ball housing 33 is fixed to covering 22 with a bolt 34 through the rubber member 32, and the 
atmospheric-air room 36 which contains a ball 35 is formed in the ball housing 33. It projects in the 
atmospheric-air room 36, and a vent pipe 37 is formed, and the end section passes along a control 
pressure chamber 26, and is being inserted and fixed in the boss section 30. The free passage hole 38 is 
formed in covering 22 and the rubber member 32, and the atmospheric-air room 36 and the control 
pressure chamber 26 are open for free passage through the free passage hole 38. At the time of brake un- 
operating, through the air hole 39 and vent pipe 37 which were formed in the boss section 30, vacuum 
** (negative pressure) of the source of a vacuum and the negative pressure room 7 acts on the 
atmospheric-air room 36, and is acting on a control pressure chamber 26 through the free passage hole 
38. 

[0019] The atmospheric-air inlet 40 is formed in the ball housing 33, and the atmospheric-air installation 
bulb 41 is formed in the atmospheric-air inlet 40 through the valve spring 42. If a vent pipe 37 presses 
the atmospheric-air installation bulb 41 with diaphram 24, the atmospheric-air installation bulb 41 will 
open and will introduce atmospheric air into the atmospheric-air room 36. If it is contained free [ rolling 
of the ball 35 which is an inertial field (steel materials) in the atmospheric-air room 36 ] and a brake 
reaches predetermined deceleration, a ball 39 will stop the free passage hole 38, and will intercept the 
free passage of the atmospheric-air room 36 and a control pressure chamber 26. 

[0020] In addition, the seal of between a plunger 16 and the bulb housing 13 is carried out with oil seal 
43 and O ring 44. Next, actuation is explained. At the time of un-operating [ of a brake ], the negative 
pressure room 25 of the bulb housing 13 is open for free passage in the source of a vacuum through the 
negative pressure opening 29, a vacuum pipe 12, the negative pressure way 10, and a check valve 11, 
and vacuum ** (negative pressure) is acting on the atmospheric-air room 36 and a control pressure 
chamber 26 through the air hole 39 of the boss section 30, and a vent pipe 37. Moreover, since brake 
fluid pressure does not act on a plunger 16, either, diaphram 24 does not operate. 
[0021] If an operator steps on a brake pedal 3, brake fluid pressure will occur as mentioned above, and 
this fluid pressure is sent to the bulb hole 15 of brake fluid oppression equipment 1 while it is sent to the 
wheel-brake unit of a front wheel. The fluid pressure sent to brake fluid oppression equipment 1 is sent 
[ be / it / under / of a plunger 16 / passing ] to the wheel-brake unit of a rear wheel. 
[0022] Here, the fluid pressure force of acting on a plunger 16 tends to act on the Ath page (area 
equivalent to O ring 44 outer diameter) of a plunger 16, and the Bth page (area which subtracted the area 
equivalent to seal ring 43 bore from the Ath page), and tends to depress a plunger 16 at the lower right 
from a double-sided area difference. If the plunger 16 depression force by fluid pressure overcomes the 
tension of the valve-opening spring 31, a plunger 16 and diaphram 24 will move to the lower right. If a 
vent pipe 37 touches the atmospheric-air installation bulb 41, a free passage with the negative pressure 
room 25 and a control pressure chamber 26 will be intercepted, if it moves to lower right direction 
further, the atmospheric-air installation bulb 41 will open ( drawing 2 , reference), atmospheric air will 
be introduced into the atmospheric-air room 36, and atmospheric air will be introduced also into a 
control pressure chamber 26 through the free passage hole 38. 

[0023] By introducing atmospheric air into a control pressure chamber 26, the thrust which pushes back 
a plunger 16 to diaphram 24 arises, and diaphram 24 closes the return atmospheric-air installation bulb 
41 in a center valve position in the place where this thrust and the fluid pressure force of pushing a 
plunger 16 on lower right direction balanced. Namely, unless a ball 35 closes the free passage hole 38, 
an atmospheric-air room will adjust the pressure of the atmospheric-air room 36 and a control pressure 
chamber 26, and, as for the fluid pressure from a master cylinder 2, the atmospheric-air installation bulb 
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41 is sent to the wheel-brake unit of a rear wheel so that the fluid pressure force of acting on a plunger 
16, and the thrust which acts on diaphram 24 may always balance. 

[0024] If brake fluid pressure goes up by breaking in a brake pedal 3 actually, a brake will be effective 
and deceleration will arise. And if predetermined deceleration is reached, a ball 35 will roll according to 
inertia and will intercept the free passage hole 38. Therefore, since the differential pressure rise between 
25 between both [ which acts on diaphram 24 ] **, and 26 stops, the rise of the thrust which acts on 
diaphram 24 also stops. Furthermore, if fluid pressure goes up, the thrust to which a plunger 16 acts on 
diaphram 24, and the tension of the valve-opening spring 3 1 will be overcome, and it will move to a 
lower right side, and a poppet valve 17 comes to blockade, and the fluid pressure sent out to the braking 
valve unit of a rear wheel turns into fluid pressure which became independent of the discharge pressure 
from a master cylinder 2 henceforth. 

[0025] Here, since the thrust which the free passage hole 38 closes and acts on diaphram 24 becomes 
fixed, a poppet valve 17 repeats closing motion from the balance of the force which acts on a plunger 
16, and a fluid pressure property like drawing 3 is shown. In this way, since the surface ratio of the Ath 
page and the Bth page comes out comparatively and the rise of the fluid pressure sent out to a rear wheel 
braking valve unit goes up gently to the rise of the discharge pressure from a master cylinder 2, it can 
prevent a rear wheel locking ahead of a front wheel. 

[0026] That is, henceforth, by the repeat of closing motion of the poppet valve 17 by both-way 
migration of the plunger 16 according to the increment in fluid pressure, fluid pressure can be 
decompressed at a predetermined reducing ratio, the rear wheel lock in front of a braking halt can be 
prevented, and the braking stability of a car can be secured. In addition, the split point with which B 
reached predetermined deceleration in light load in the split point with which A reached predetermined 
deceleration in full loading is shown among drawing 3 , respectively. 

[0027] Thus, when predetermined deceleration is reached, the control pressure which acts on diaphram 
24 is confined, since it was made to make the confined control pressure act on the plunger 16 which 
built in the poppet valve 17, with surrounding temperature, it can prevent that the control characteristic 
changes and safer braking can be secured. In addition, although the example which formed the poppet 
valve 17 in the plunger 16 showed in this example, it cannot be overemphasized that the so-called lip- 
seal type which prepared the seal ring which carries out an operation of a bulb instead of O ring 44 of 
the periphery of a plunger 16 of case operates similarly. 

[0028] Moreover, the relation of a stroke is shown in drawing 4 until a poppet valve 17 closes. It is 

made to become the stroke B of the stroke A> vent pipe 37 of a poppet valve 17. 

[0029] 

[Effect of the Invention] As explained above, according to this invention, with surrounding temperature, 
the fault that the control characteristic is influenced can be canceled, it can become possible to control 
stable brake fluid pressure, and safety can be raised. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of this invention 

[Drawing 2] Drawing showing the valve-opening condition of an atmospheric-air installation bulb 
[Drawing 3] The graph which shows the relation between the discharge pressure of a master cylinder, 
and rear wheel brake pressure 

[Drawing 4] Drawing showing the relation of a stroke until a bulb closes 

[Description of Notations] 

1 : Brake fluid oppression equipment 

2: Master cylinder 

3: Brake pedal 

4: Vacuum booster 

5: Diaphram 

6: Pressurized room 

7: Negative pressure room 

8: Return spring 

9: Bulb 

10: Negative pressure way 

1 1 : Check valve 

12: Vacuum pipe 

1 3 : Fluid pressure pipe 

14: Bulb housing 

14A: Liquid inlet port 

15: Bulb hole 

16: Plunger 

17: Poppet valve 

18: Valve seat 

19: Liquid outlet 

20: Valve spring 

21: Opening 

22: Covering 

23: Bolt 

24: Diaphram 

25: Negative pressure room 
26: Control pressure chamber 
27 28: Plate 

29: Negative pressure opening 

30: Boss section 

3 1 : Valve-opening spring 
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32: Rubber member 
33: Ball housing 
34: Bolt 
35: Ball 

36: Atmospheric-air room 
37: Vent pipe 
38: Free passage hole 
39: Air hole 

40: Atmospheric-air inlet 

41 : Atmospheric-air installation bulb 

42: Valve spring 

43: Oil seal 

44: O ring 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 




[Translation done.] 
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^MaJgt3^Ti.fc. ;U3 9«jSil7L3 8£mitL 

x. ^M3 6t9msM2 6comM^msrr?>. 

[0020] ^Jd, T^yi^-Y— 1 6 fcA;K7Vv7>^ 
/13 ORHisM /Vis— >V4 3 t O V y?4 4 

BSiCfcL Wfi^VyyX 3<0&EES2 5i£WEP2 
9 » jl -J»)M 712, 10,fi7 
71 lSr^-LTA^i-AMtcaaLTtJO. ^XgS3 
20 0cOil^?L39, W%. i g31*-ft\,Xi&M3 6tiSLV 
»msm.2 6fc^»^jL— AflE (©BE) *«f^fflLTV^S„ 
77^-1 6tC7'^-^r?SEEt>#fflL : 5:V^ 

[0021] ^^7V~^ytV3 SrBltf t h95*0 

mmm 1 w^ttfl i 5 can^s . ri^-^jsffisiffli 
1 km ^itfzmSi^y'y i eco>p?:m^x 

30 [0022] Z\ Z\X\ 7=7 yis-T— 1 6 lzftmt&m& 
TlJiT =7 yisW- 1 6 <OAffi ( O y V^4 4 ft-gCfflSi 
-TSBS) t BI ( Ai*>f.y^'J y/4 3l^SCi 

iS77>y>-l 6# LTtf7J*^#xr»J>-^3 1 
c03S7J{=:lT*>)gK>i:r7>'i'>-l 6 k^t75A2 
4 *^TtC^iS t . 3 7 *«7^^AA;l,7*4 1 fcl 

m-hk%E^23b mWSm 26 1 cr>®MtfmiZ 
tl. 3zlz1sTl3lz&®-tZ>t. iz^MX^y4 1im 
40 § (02. 7^13 6tc:A^.^A$n. SiiTL 

3 8 zm ix®m&m 2 6 k i>*$umxztiz> . 
[0023] mmsm.2 6izj&i.im\zti&zbtz£ 

0. r-f-^77A2 4C7°7>'>->-l 6$rlf LS-ntt 
gilt73i:7'7>'i'>-l 6ttT^WTm 

EDttfj^y* Lfc*"c^-f t75A24 «tfi(am 

tcRO^^A^/^4 Hifflt?.. HP*>. ^-^3 5 

MSffl7L3 azmi^wvy^yis*— 1 6tf^ffl^- 
■SSlEET) ^"^ 5 A 2 4 H«UB-rS«?ja*SK:;s'^ 
^x-TS J: dT^^A^^^ 1 *<7^^* 4 A^3 
50 6 . ¥Jffll£E^ 2 6 <0EE?J 2rMS-T S i i: (c^r 0, 
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[0024] 38mizlt7l'-*'<y>l'3 £S8*iitr£ t 

^3 5*i*ttt=<}: , 5SfettLTi^l?L3 8 5rjgBrr&. * 
^>f-V7 9A24t:ffffl^-SIISH2 5, 2 6 
SOHJE±#3t^Jt^ 6OT/>f^75i> 2 4 iCtf^S 

-r-i ewyj^yy^Aizwmthmj&xvwi 
*.yv >?3 i co^izn^m-y-c^Tmizm^ . 

[0025] lit. gjiJLSSfr'Blt. ^+77A 
2 4 fcftMUT 6 *7J =5:5 «T. T^V^-v-l 

HSrSOiSUT. 03«DJ:d&7£ffit$tt£5J^. -1 3 L 
X. f&inTV-^— * h^£9aS3ftSiRE«9±#« 
vx^^U>'^ r 2*^ioa:aJSO±#(^b-C, Affifc 

[0026] tm. imomisaizi&itzy? 

•yi/*— 1 60>&mzmz£ htf^ y 17 com 

mmz%&zn&r?&zttp-v%z>. 03*k a 

[0027] i<o i d fc, mfecoWMSiicM Ltl t £ 

It. ^-f^75A2 4(Cffffl-rSSIffllffii&«tii»T. 

tc j: ^xmmm^it-th z t zm±-t t vx- 
nftwrm. 75y^>-i 6tc^^-y ww^i 7£ 

^(tJt^TSRLfc* 5 . 77>y>- 1 6«^»0 »J V 
^4 4iOtt0^^7'^ffl$r-rS^-^ , J J^SrSJt 

ia*>»9>& y -y -ris-M 4 7<7itgr&i>mmizm!r? 

&ZtliWo£X'hKc*>K 

[0 0 28] 7 imihS.X'CD 

Xha-^tfOW«S-@4C^-r. X^ y Y'<)V~7\ 7 CD 
xhn- ?A>S^g3 7<DXbu— ?Bfc3r&J: 5*c 
-f&. 

[00 29] 

jsiHoj>: £ •» xwmm.tftt2i\& t 3 ^=r^ 
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[Es^fsm^ittBj] 

[01 ] xmio-mmmiTfi-tm 

[03] -?xfisv>y<7)nttiimbm&7'i'-*j£nm 

[04 ] ;^r**Blt&£T-co;a. hn-^<olSI:St 
0 

io i : yw-^-TgEMffli^a 

2 : vx^v-y>-r 

3 : yV-^fiV 

4 : A^fi-A7-X^ 

5 : ^+77^ 

6 :3nffS 

7 : MSM. 

8 : y?— >xrv>y 

9 : 

1 0 : ftfEJS 
20 11 :fi v?JV\sy* 
1 2 : >^i-VM7 
1 3 :JKE^M7- 
1 4 : rto7*\*n?>y 
14A:?SAP 
1 5 : rt)V7TL 
1 6 : 77^y>- 
1 7 : sK^-y \~J<)Vy~ 
18 :#JS 

1 9 : iftitSP 1 
30 2 0 :W?X7'})>tr j 

2 1 : ' 
2 2 : 

2 3 : 

24 : ^+7 7^ 
2 5 : HEM 

2 6 : fsmsm. 

27, 28 : I- 

2 9 : MEEP 

3 0 : tfXgB 

40 3i: m#*y° y >^ 

3 2 : d-AgW 

3 3 : i£—iVt\f?S?yy 

34 : 

3 5 : tf-A' 
36 : JSkW. 
3 7 

38 :^31?L 

3 9 :MSftfL 

4 0 : 7^,#AP 

50 4 1 : ^mAW? 
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4 2 : WfXTVsy 
4 3 : *4)V-/—1V 
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